Hypothalamic cocaine- and amphetamine-regulated transcript neurons project to areas expressing gonadotropin releasing hormone immunoreactivity and to the anteroventral periventricular nucleus in male and female rats.
Cocaine- and amphetamine-regulated transcript (CART) and CART-derived peptides are widely expressed in the hypothalamus. CART is involved in food intake control and is regulated by circulating leptin, a hormone implicated in a variety of endocrine functions. Lack of leptin (ob/ob mice) is associated with obesity, hypogonadism and infertility. In the arcuate nucleus, dorsomedial nucleus of the hypothalamus, and ventral premammillary nucleus, CART neurons also express leptin receptor long-form splice-variant. Recent studies have suggested that the facilitatory effect of leptin on gonadotropin-releasing hormone (GnRH) secretion is mediated by CART. In the present study, using dual- and triple-label immunohistochemistry, we identified CART fibers in close apposition with GnRH neurons expressing Fos in the afternoon of the proestrous day, as well as with GnRH neurons in male rats. In order to investigate the origin of these fibers, we injected the retrograde tracer Fluorogold into areas containing GnRH cell bodies. In male and female rats, the tracer was injected around the vascular organ of lamina terminalis, median preoptic nucleus and medial preoptic nucleus, as well as in the anteroventral periventricular nucleus. We observed retrogradely labeled neurons in various hypothalamic nuclei, including the arcuate, dorsomedial and ventral premammillary. In these areas, dual-label immunohistochemistry/in situ hybridization revealed that part of the retrogradely labeled neurons also express CART mRNA. As a control, we injected the anterograde tracer biotinylated dextran amine into the ventral premammillary nucleus of both males and females. Most projections targeted brain areas related to reproductive behavior and few fibers were closely associated with GnRH neurons. Our findings indicate that ventral premammillary nucleus CART neurons intermingle with brain circuitry involved in reproduction. Therefore, these neurons are well positioned to mediate leptin effect on reproductive control.